Rationale: The Accreditation Council for Graduate Medical Education requires physicians training in pulmonary and critical care medicine to demonstrate competency in interpersonal communication. Studies have shown that residency training is often insufficient to prepare physicians to provide end-of-life care and facilitate patient and family decision-making. Poor communication in the intensive care unit (ICU) can adversely affect outcomes for critically ill patients and their family members. Despite this, communication training curricula in pulmonary and critical care medicine are largely absent in the published literature.
communication and shared decision-making (2) . Specifically, a multidisciplinary committee of medical educators represented by the American College of Chest Physicians, the American Thoracic Society, the Society of Critical Care Medicine, and the Association of Pulmonary and Critical Care Medicine Program Directors has endorsed facilitation of family meetings, including advanced directive and end-of-life decisions as Entrustable Professional Activities (i.e., the knowledge and skill that society can expect physicians to have upon completion of the training) (3) . Despite these clear requirements and recommendations, there are only a few published studies on fellowship curricula to address communication, particularly related to facilitation of family meetings, as a core skill of pulmonary and critical care education (4, 5) .
A growing body of literature supports the importance of good communication in the intensive care unit (ICU) and a need for improved communication training (6) (7) (8) (9) . Research has shown that effective communication by health care providers in this setting can improve family satisfaction, decrease the psychological morbidity associated with the critical illness of a loved one, avoid malpractice litigation, and support bereavement adjustment for families (7) (8) (9) (10) . Nonetheless, clinician communication in the ICU often fails to meet the needs of patients and families (11) (12) (13) (14) . The outcomes of poor communication can be substantial: adverse mental health sequelae for family members, late hospice referrals, and more unwanted lifeprolonging care (15, 16) .
Physicians preparing to care for critically ill patients may require more advanced and nuanced communication skills than those who do not routinely care for these types of patients because discussions often occur with multiple family members acting as surrogate decisionmakers. Most physicians receive inadequate training in communication and thus report discomfort with complex communication tasks (16, 17) . Studies have revealed that residents feel unprepared to provide end-of-life care and are ill-equipped to facilitate medical decision-making with patients and families (16, 17) . The purpose of this pre-post intervention study was to evaluate a communication skills curriculum focused on facilitation of family meetings for first-year PCCM fellows. We hypothesized that, upon completion of this curriculum, (1) PCCM fellows would demonstrate observable improvement in facilitating simulated family meetings and (2) PCCM fellows' confidence and selfassessed competence in communication skills would increase.
Methods
We evaluated a 12-month communication skills curriculum for first-year PCCM fellows using a pre-post, quasiexperimental design. The subjects for the study included three classes of PCCM fellows who entered our program between the years of 2009 and 2011. Two classes of fellows (n = 11) participated in the curriculum during their first year of fellowship (intervention group) and were compared with one class of second-year fellows (n = 5), who served as the historical control group. The study was approved by the Ohio State University Institutional Review Board, and all participants signed consent forms to participate in the research portion of the curriculum.
Measures
Educational experience and attitudes. Fellows' prior education and experience with communication skills and their attitudes toward their prior training and its perceived importance were assessed with the Educational Experience and Attitudes Questionnaire (see Appendix E1 in the online supplement).
Communication skills. The Family Meeting Behavioral Skills Checklist (FMBSC) is a 31-item yes/no checklist assessing fellows' observable behavioral communication skills (Appendix E2). The skills were derived from available literature on patient-physician-family communication during family meetings with expert consensus of physicians in critical care, palliative medicine, and psychosocial oncology (18, 19) . These skills encompass behaviors used to prepare for a family meeting, assess patient and/or family member understanding and communication preferences, share information, attend to family reactions, manage uncertainty, engage in shared decision-making, and summarize the meeting and next steps. The FMBSC was developed at our institution for the purposes of teaching and assessment of communication skills and was implemented for the first time during this project. To summarize fellow communication skill performance, the number of observed behaviors on the checklists was tallied and converted to a percentage score out of 31.
Self-efficacy. Fellows' confidence in performing communication skills was measured with The Self-Confidence in Communication Skills Survey also developed for this study (Appendix E3). The behaviors on this instrument mimic the behaviors on the FMBSC, but the response scale on this instrument allowed us to get a more precise measure of fellows' perceptions of their own communication skills. The instrument asks trainees to rate their level of confidence with engaging in 20 specific behaviors rated on a four-point scale (i.e., 1 = no confidence at all, 2 = minimal confidence, 3 = moderate confidence, and 4 = confident to perform independently). A confidence percentage score was calculated by summing the 20 ratings, dividing by the maximum total score of 80, and multiplying by 100.
Procedures
Before implementation of the curriculum, both groups of fellows completed the Educational Experience and Attitudes Questionnaire and the Self-Confidence in Communication Skills Survey. Participants then conducted simulated family meetings with trained actors portraying the family members of a critically ill patient in the ICU. The case scenario for the simulated family meetings was the same for all fellows. These meetings were digitally recorded and stored. After the simulation, fellows self-assessed their performance by completing the FMBSC. After completion of the 1-year communication curriculum, fellows in the intervention group participated in a second simulated family meeting with trained actors and rated their performance with the FMBSC.
The second case scenario was different from the first but was intended to have similar learning objectives and a similar level of difficulty. All fellows participated in the cases in the same sequence. They also completed the Self-Confidence in Communication Skills Survey again. The pre-post digital video recordings were then coded by two hospital-based clinical health psychologists with postdoctoral training ORIGINAL RESEARCH in psychosocial oncology and palliative medicine who were blinded to intervention group. The psychologists were trained in behavioral observation and use of the FMBSC. Each psychologist independently reviewed and scored the digital recordings of the fellows before and after the communications curriculum was implemented by recording the number of skills performed by each fellow on the FMBSC.
Due to the timing of the implementation of the curriculum, we were only able to assess the control group's communication performance during a simulated family meeting using the FMBSC at the beginning of their second year of fellowship training. Therefore, we treated the control group's measure as a posttest comparison in our analyses.
Communication Curriculum
The communication curriculum was introduced with a 3-hour workshop that included a didactic presentation on effective communication strategies and role-play activities. The workshop curriculum was based on the principles of shared decision-making and patient-centered communication (18) (19) (20) . We also designed instruction based on best practices from the literature on effective family meetings and used training scenarios best suited to prepare fellows for their roles in the medical ICU (MICU) (21, 22) .
After the workshop, fellows were required to complete at least two supervised family meetings during routine clinical care during each of their four MICU rotations. These family meetings were supervised by Palliative Medicine faculty who used the FMBSC to identify learning goals before a family meeting and to foster self-reflection of the fellow on communication skills, gather and rate performance data, and provide feedback to the fellows after a family meeting (Appendix E4) (20, 23) . The focus on frequent self-assessment and formative feedback using the FMBSC after clinical encounters was chosen deliberately to bolster continued development of the PCCM fellows' communication skills over time. The details of the curriculum, including content and educational/ instructional strategies, are summarized in Appendix E5. The study methods and timing of evaluations are summarized in Appendix E6.
Data Analysis
Scores derived from multiple evaluators using the FMBSC were aggregated to create a summary score on both the pre-and postsimulated family meeting assessments. (24) . We calculated Cohen's D effect sizes to quantify the size of any observed statistically significant effects. The traditional Cohen's D was used for independent t tests (25) . For significant results of dependent t tests, we used methods recommended by Lenhard and Lenhard to adjust the Cohen's D for the correlation between the pre-and posttest means (26) .
Results

Educational Experience and Attitudes
We included 16 fellows in this assessment. The trainees' characteristics are summarized in Table 1 . The fellows had limited formal exposure to palliative medicine before entering fellowship. Although they reported a range of opinions describing the usefulness of past communication skills training, they noted modeling by attending physicians and other fellows to be the most helpful. Appendices E7 and E8 summarize the fellows' previous communication training experiences and the content of this training.
Communication Skills
Fellows in the intervention group selfassessed that they used 68% of the skills included on the FMBSC during their initial simulated family meeting (preintervention) and reported a significant increase in the use of these behavioral skills (78%) after communications training using this curriculum (t = 3.60, df = 10, and P = 0.005; Cohen's D effect size [es], 0.72). The evaluations performed by the psychologists confirmed this improvement in observed skills (t = 5.00, df = 10, and P = 0.001; es, 1.13), albeit with a more conservative improvement in the use of these skills from 51 to 65% of skills noted ( Table 2 ). The Cohen's D effect sizes for the fellows' and psychologists' improvements were large (0.72 for fellows and 1.13 for psychologists, with values of 0.2 considered small, 0.8 large, and >1.0 extremely large [25] ). This suggests that our findings are not a chance occurrence. The large effect sizes we observed imply that we would have a high probability of reproducing these results (i.e., a significant improvement in ORIGINAL RESEARCH communication skills) with a different sample of fellows or in a different setting. At postassessment, there were no differences between the intervention and historical control groups' self-assessment scores on the FMBSC. However, the psychologists, who were blinded to group status, observed significantly fewer behaviors on the FMBSC in the control group compared with the intervention group, with only 49% of behaviors observed compared with 65% in the intervention group postcommunication curriculum (t = 3.35, df = 14, and P = 0.005) ( Table 3) . This effect was also quite large (es, 1.55).
Self-Confidence
Total confidence in performing the skills noted on the Self-Confidence in Communication Skills Survey increased significantly upon completion of the communications skills curriculum in the intervention group from 77 to 89% confident (t = 4.20, df = 9, and P = 0.002; es, 0.87). Of interest, the control group's confidence rating percentage score on the self-confidence survey was not significantly different from the confidence ratings of the intervention group (96 vs. 89%) despite having fewer observed skills rated on the FMBSC by the psychologists.
Discussion
Consistent with our first hypothesis, this study demonstrates improvement in key critical care communication skills for fellows who participated in a 1-year, behavior-based communication curriculum embedded within their MICU rotations. Participants in the curriculum used more skills in facilitating family meetings at the end of the year-long curriculum when compared with the start of their fellowship and when compared with fellows at a similar point in training who had not completed the curriculum. To our knowledge, no other curriculum for PCCM fellows has approached communication training by using a checklist for formative feedback at the bedside and shown significant observable changes in communication skills (4, 5) . Bays and colleagues demonstrated an improvement in trainees' communication skills in simulated patient encounters after a series of small-group workshops over a 1-month timeframe (5). Arnold and colleagues developed a 3-day communication skills workshop for pulmonary and/or critical care medicine fellows where participants' self-reported competence in communication skills improved after completion of the program (4).
In comparison, our curriculum used the FMBSC to provide formative feedback embedded in the trainees' MICU rotations and demonstrated improved communication skills as measured by increased behaviors on the FMBSC in simulated patient encounters confirmed by psychologists via blind assessment.
Interestingly, although the confidence levels in communication skills were the same between the intervention and control groups at the end of their first-year of fellowship, the fellows who participated in the curriculum used more skills when facilitating family meetings based on psychologist assessments (65 vs. 49%). This may be related to two factors. First, confidence level and actual skill are not necessarily correlated. This highlights the importance of measuring competence through observable behaviors as opposed to reliance on self-assessment. Second, traditional clinical bedside feedback with modeling of communication behaviors by attending physicians may not be sufficient to produce a change in skill. Although the majority of fellows at the beginning of this program felt that modeling by attending physicians was helpful to their learning, our results underscore the importance of a structured system of communication skills assessment, such as a checklist to provide formative feedback, as a necessary element to produce behavioral change.
The primary strength of this study comes from its pre-post design with independent raters who have expertise in palliative communication skills. Additionally, many communication skill acquisition studies look at changes in learner satisfaction and self-confidence rather than actual behaviors (4, 27) . In contrast, our study identifies actual observed behavioral change in communication skills over time in addition to improved self-rated competence and confidence in performing these skills.
Limitations of the study include the small sample size, the potential lack of generalizability to other trainee groups, and the lack of preassessment data for our control group. In addition, for this study, we 
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considered the performance of skills as dichotomous (yes/no) as opposed to the quality of the skills performed (e.g., not done to exceptionally well done). Finally, the two cases for the pre-and postintervention simulated family meeting were not randomized. Although the cases were developed to be equivalent in complexity, it is possible that the two cases were of differing degrees of difficulty or that experience with the initial simulated family meeting influenced the results of the second. However, the evaluation tool was designed to measure the occurrence of specific communication skills or behaviors, not to assess the participants' ability to reach a common goal in the encounter, such as defining limits of care. Future studies will incorporate a rating and dichotomous scale for each skill and will randomize the allocation of cases to address these potential limitations.
We believe that embedding a communication curriculum using a checklist into the MICU rotations has many potential benefits. From a feasibility standpoint, we believe that this curriculum could be implemented in most PCCM fellowship programs. It necessitates little additional curricular time beyond the already required MICU rotations and can be integrated easily at the bedside. In our experience, the use of the checklist as a learning tool requires only a few minutes before a family meeting to identify learning goals and plan for feedback on observable skills and a few minutes after a family meeting to foster self-reflection and provide formative feedback.
Feedback on communication can often be challenging for the receiver and for the provider. A skills-based checklist allows fellows to potentially see communication skills as identifiable goals and learnable skills rather than innate or immutable characteristics. The FMBSC can help to operationalize the communication skills that fellows are asked to perform. In addition, it can help identify a clear set of skills on which fellows can solicit specific feedback as opposed to overarching and potentially inconsistent comments about general communication style. As a tool for formative feedback and self-reflection, the FMBSC can assist fellows and teachers in identifying areas of strength and goals for improvement and can serve as one instrument to help address the communications skills training requirement for PCCM fellows. n
